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1
RADIO BASE STATION

TECHNICAL FIELD

The present invention relates to a radio base station.

BACKGROUND ART

LTE (Long Term Evolution) is configured such that “Path
Switch” is performed between a radio base station eNB and
a mobility management node MME (Mobility Management
Entity) when X2 handover processing is performed for a
mobile station UE.

PRIOR ART DOCUMENT
Patent Document

Patent document 1: Japanese Patent Application No.
2012-126138

Non-Patent Documents

Non-patent document 1: 3GPP TS36.300
Non-patent document 2: 3GPP TS36.413
Non-patent document 3: 3GPP TS36.423

SUMMARY OF THE INVENTION

In an operation possibly employable for reducing a signal
load onto a mobility management node MME (core net-
work), when X2 handover processing is performed, the
above-described “Path Switch” is skipped and user data is
transferred between radio base stations eNB byway of the
radio base station eNB serving previously before handover
processing.

However, there is a problem that existing LTE does not
define which radio base stations eNB the aforementioned
transfer processing of user data is to be applied to make
“Path Switch” unnecessary, when X2 handover processing
for the mobile station UE is performed from a cell under a
radio base station eNB to a cell under another radio base
station eNB.

Accordingly, the present invention is made with a view to
the above-described problem, and an objective of the present
invention is to provide a radio base station which is capable
of reducing a signal load on a mobility management node by
defining a case which does not require “Path Switch” when
X2 handover processing is performed for a mobile station.

A first feature of the present invention is summarized a
radio base station, including: a handover processing unit
configured not to perform a path switch when performing
X2 handover processing for a mobile station to another radio
base station having the same virtual radio base station
identification information as the radio base station.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an entire configuration diagram of a mobile
communication system according to a first embodiment of
the present invention.

FIG. 2 is a functional block diagram of a radio base station
according to the first embodiment of the present invention.

FIG. 3 is a diagram illustrating one example of an NRT
which is managed by a management unit of the radio base
station according to the first embodiment of the present
invention.

10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 4 is a diagram illustrating one example of a format
of “X2 setup request” which is used in the mobile commu-
nication system according to the first embodiment of the
present invention.

FIG. 5 is a diagram illustrating one example of a format
of “X2 setup response” which is used in the mobile com-
munication system according to the first embodiment of the
present invention.

FIG. 6 is a diagram illustrating one example of a format
of an information element “Virtual eNB ID” included in the
“X2 setup request” and the “X2 setup response” which are
used in the mobile communication system according to the
first embodiment of the present invention.

FIG. 7 is a sequence diagram illustrating an operation of
the mobile communication system according to the first
embodiment of the present invention.

DETAILED DESCRIPTION

(Mobile Communication System According to the First
Embodiment of the Present Invention)

A mobile communication system according to a first
embodiment of the present invention will be described with
reference to FIGS. 1 to 7.

As illustrated in FIG. 1, the mobile communication sys-
tem according to the present embodiment is an LTE mobile
communication system, which includes a gateway apparatus
S-GW (Serving-Gateway), a mobility management node
MME, and radio base stations eNB#1 to eNB#4.

Here, the radio base stations eNB#1/eNB#2 have “Virtual
eNB ID#1” and the radio base stations eNB#3/eNB#4 have
“Virtual eNB ID#2.”

In other words, the radio base stations eNB#1/eNB#2
belong to a same group and the radio base stations eNB#3/
eNB#4 belong to a same group.

In addition, X2 handover between cells under radio base
stations eNB having a same “Virtual eNB ID,” that is, X2
handover processing between cells under radio base stations
eNB belonging to the same group can omit “Path Switch.”

In an example of FIG. 1, the system is configured such
that “Path Switch” is not performed when the mobile station
UE performs the X2 handover processing between a cell #1
under the radio base station eNB#1 and a cell #2 under the
radio base station eNB#2.

Similarly, the system is configured such that “Path
Switch” is not performed when the mobile station UE
performs the X2 handover processing between a cell #3
under the radio base station eNB#3 and a cell #4 under the
radio base station eNB#4.

On the other hand, the system is configured such that
“Path Switch” is performed when the mobile station UE
performs the X2 handover processing between the cells
#1/#2 under the radio base stations eNB#1/eNB#2 and the
cells #3/#4 under the radio base stations eNB#3/eNB#4.

The configurations of the radio base stations eNB#1 and
eNB#2 are basically the same with each other, and the
description is given below to the configuration of the radio
base station eNB#1 as an example. As illustrated in FIG. 2,
the radio base station eNB#1 includes a reception unit 11, a
management unit 12, a transmission unit 13, a handover
processing unit 14, and a determination unit 15.

The reception unit 11 is configured to receive various
kinds of signals from the mobile station UE, the neighbor
radio base stations eNB#2 to #4, the mobility management
node MME, the gateway apparatus S-GW, and the like.
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The management unit 12 is configured to manage “NRT
(Neighbor Relation Table)” including information on the
neighbor radio base stations eNB#2 to #4 of the radio base
station eNB#1.

For example, as illustrated in FIG. 3, the NRT includes, as
the information on the neighbor radio base stations eNB,
“Target PCI (Physical Cell Identifier), “Target ECGI
(E-UTRAN Cell Global Identifier)”, “No Remove,” “No
HO,” “No X2,” and “Virtual eNB 1D.”

The “Target PCI” indicates PCI of a cell under a corre-
sponding neighbor radio base station eNB, and the “Target
ECGI” indicates ECGI of a cell under a corresponding
neighbor radio base station eNB.

The “No Remove” is a flag indicating whether or not an
entry about the corresponding neighbor radio base station
eNB can be removed from the NRT. When the “No Remove”
is checked, it indicates that the radio base station eNB#1
cannot remove the entry about the corresponding neighbor
radio base station eNB from the NRT.

The “No HO” is a flag indicating whether or not an entry
about the corresponding neighbor radio base station eNB
can be obtained in the handover processing. When the “No
HO” is checked, it indicates that the radio base station
eNB#1 cannot use the entry about the corresponding neigh-
bor radio base station eNB in the handover processing.

The “No X2” is a flag indicating whether or not X2
interface can be used for starting procedures on the corre-
sponding neighbor radio base station eNB. When the “No
X2” is checked, it indicates that the radio base station
eNB#1 cannot use the X2 interface for starting procedures
on the corresponding neighbor radio base station eNB.

The “Virtual eNB ID” indicates “Virtual eNB ID” of the
corresponding neighbor radio base station eNB.

The reception unit 11 may acquire the “Virtual eNB ID
(see FIG. 6)” included in the “X2 setup request (see FIG. 4)”
or “X2 setup response (see FIG. 5) ” which is received from
each of the neighbor radio base stations eNB of the radio
base station eNB#1 and accumulate it in the management
unit 12.

The transmission unit 13 is configured to transmit various
kinds of signals to the mobile station UE, the neighbor radio
base stations eNB#2 to #4, the mobility management node
MME, the gateway apparatus S-GW, and the like.

For example, the transmission unit 13 transmits “X2 setup
request” or “X2 setup response” including “Virtual eNB
ID#1” of the radio base station eNB#1 to the neighbor radio
base stations eNB#2 to #4 of the radio base station eNB#1.

The handover processing unit 14 is configured to perform
handover processing (X2 handover processing, S1 handover
processing, or the like) on the mobile station UE.

For example, the handover processing unit 14 does not
perform “Path Switch” when the X2 handover processing to
the radio base station eNB#2 having the same “Virtual eNB
ID#1” as the radio base station eNB#1 is performed on the
mobile station UE.

The determination unit 15 is configured to determine
whether or not the neighbor radio base stations eNB'2 to #4
have the same “Virtual eNB ID#1” as the radio base station
eNB#1 with reference to the NRT managed by the manage-
ment unit 12.

Here, the handover processing unit 14 is configured to
determine, based on the determination result made by the
determination unit 15, whether or not “Path Switch” is
performed when the above-described X2 handover process-
ing is performed.
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4

An operation of the mobile communication system
according to the present embodiment will be described
below with reference to FIG. 7.

As illustrated in FIG. 7, at step 1, the radio base station
eNB#1 transmits “Measurement Control” to the mobile
station UE when the mobile station UE is in an “RRC
Connected state” in the cell #1 under the radio base station
eNB#1.

In such a state, the uplink user data (packet data) is
transmitted from the mobile station UE to the gateway
apparatus S-GW through the radio base station eNB#1, and
the downlink user data (packet data) is transmitted from the
gateway apparatus S-GW to the mobile station UE through
the radio base station eNB#1.

At step 2, the mobile station UE transmits “Measurement
Report” to the radio base station eNB#1 by using a radio
resource (PUSCH: Physical Uplink Shared Channel) which
is allocated by the “UL allocation” in response to the
“Measurement Control”.

At step 3, the radio base station eNB#1 determines to
perform. the X2 handover processing on the mobile station
UE to the cell under the radio base station eNB#2 based on
the “Measurement Report.”

Here, the radio base station eNB#1 determines that the
radio base station eNB#2 has the same “Virtual eNB ID#1”
as the radio base station eNB#1 by referring to the manage-
ment unit 12.

At step 4, the radio base station eNB#1 transmits “Han-
dover Request” requesting that the X2 handover processing
is performed to the radio base station eNB#2.

The radio base station eNB#2 performs “Admission Con-
trol” at step 5 in response to the “Handover Request”, and
transmits “Handover Request Ack™ to the radio base station
eNB#1 at step 6.

The radio base station eNB#1 transmits “RRC Connec-
tion Reconfiguration” including “mobilityControlinformai-
ton” to the mobile station UE by using the radio resource
which is notified by the “DL allocation.”

The mobile station UE switches a cell to acquire the
downlink user data from the cell #1 to the cell #2 in response
to the “mobilityControlinfomtion.”

In addition, at step 8, the radio base station eNB#1
transmits “SN Status Transfer” and transfers the buffering
downlink user data to the radio base station eNB#2.

Here, since the radio base station eNB#1 does not perform
“Path Switch”, the downlink user data is transmitted here-
inafter from the gateway apparatus S-GW to the mobile
station UE in the following path of the gateway apparatus
S-GW, the radio base station eNB#1, the radio base station
eNB#2, and the mobile station UE in this order.

At step 9, the mobile station UE transmits “Synchronis-
tation” to the radio base station eNB#2. At step 10, the radio
base station eNB#2 transmits “UL allocation” and “TA
(Timing Advance) command” for the mobile station UE to
the mobile station UE. Then, at step 11, the mobile station
UE transmits “RRC Connection Reconfiguration” to the
radio base station eNB#2.

Thereafter, the uplink user data is transmitted from the
mobile station UE to the gateway apparatus S-GW in the
following path of the mobile station UE, the radio base
station eNB#2, the radio base station eNB#1, and the
gateway apparatus S-GW in this order.

The features of the present embodiment may also be
expressed as follows.

A first feature of the present embodiment is summarized
as a radio base station eNB#1, including: a handover pro-
cessing unit 14 configured not to perform “Path Switch”
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when performing X2 handover processing for mobile station
UE to a radio base station eNB#2 having the same “Virtual
eNB ID (virtual radio base station identification informa-
tion) #1” as the radio base station eNB#1.

With the above-described configuration, “Path Switch” is
not performed when the handover processing on the mobile
station UE between the cells under the radio base stations
eNB having the same “Virtual eNB ID” is performed, so that
a signal load onto the mobility management node MME can
be reduced.

In the first feature of the present embodiment, the radio
base station eNB#1 may include a determination unit 15;
and a management unit 12 configured to manage “NRT
(neighbor relation table)” including information on neighbor
radio base stations eNB#2 to #4 of the radio base station
eNB#1. Here, the “NRT” may include “Virtual eNB IDs” of
the neighbor radio base stations eNB#2 to #4 as information
on the neighbor radio base station eNB, and the determina-
tion unit 15 may determine whether or not each of the
neighbor radio base stations eNB#2 to #4 has the same
“Virtual eNB ID#1” as the radio base station eNB#1 by
referring to the “NRT.”

With the above-described configuration, the “Virtual eNB
ID” is added as a management item in the existing NRT, so
that it can be determined without making a major recon-
figuration whether or not each of the neighbor radio base
stations eNB#2 to #4 has the same “Virtual eNB ID#1” as
the radio base station eNB#1.

In the first feature of the present embodiment, the radio
base station eNB#1 may include a reception unit 11 config-
ured to acquire “Virtual eNB ID” included in “X2 setup
request (connection setup request signal)” or “X2 setup
response (connection setup response signal)” which is
received from each of the neighbor radio base stations
eNB#2 to #4 of the radio base station eNB#1 and accumulate
it in the management unit 12.

With the above-described configuration, the “Virtual eNB
ID” of each of the neighbor radio base stations eNB#2 to #4
can be acquired by using the existing “X2 setup request” or
“X2 setup response.”

In the first feature of the present embodiment, the radio
base station eNB#1 may include a transmission unit 13
configured to transmit “X2 setup request” or “X2 setup
response” which includes “Virtual eNB ID#1” of the radio
base station eNB#1 to the neighbor radio base stations
eNB#2 to #4 of the radio base station eNB#1.

With the above-described configuration, it is possible to
notify the neighbor radio base stations eNB#2 to #4 of the
“Virtual eNB ID” of the radio base station eNB#1 by using
the existing “X2 setup request” or “X2 setup response.”

It should be noted that the foregoing operations of the
mobile station UE, the radio base station eNB, the mobility
management node MME, and the gateway apparatus S-GW
may be implemented by hardware, maybe implemented by
a software module executed by a processor, or may be
implemented in combination of the two.

The software module may be provided in a storage
medium in any format, such as a RAM (Random Access
Memory), a flash memory, a ROM (Read Only Memory), an
EPROM (Erasable Programmable ROM), an EEPROM
(Electronically Erasable and Programmable ROM), a regis-
ter, a hard disk, a removable disk, or a CD-ROM.

The storage medium is connected to a processor so that
the processor can read and write information from and to the
storage medium. Instead, the storage medium may be inte-
grated in a processor. The storage medium and the processor
may be provided inside an ASIC. Such an ASIC may be
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provided in the mobile station UE, the radio base station
eNB, the mobility management node MME, and the gateway
apparatus S-GW. Otherwise, the storage medium and the
processor may be provided as discrete components inside
the mobile station UE, the radio base station eNB, the
mobility management node MME, and the gateway appa-
ratus S-GW.

Hereinabove, the present invention has been described in
detail by use of the foregoing embodiments. However, it is
apparent to those skilled in the art that the present invention
should not be limited to the embodiments described in the
specification. The present invention can be implemented as
an altered or modified embodiment without departing from
the spirit and scope of the present invention, which are
determined by the description of the scope of claims. There-
fore, the description of the specification is intended for
illustrative explanation only and does not impose any lim-
ited interpretation on the present invention.

Note that the entire content of Japanese Patent Applica-
tion No. 2012-212958 (filed on Sep. 26, 2012) is incorpo-
rated by reference in the present specification.

INDUSTRIAL APPLICABILITY

As described above, the present invention can provide a
radio base station which is capable of reducing a signal load
onto a mobility management node by defining a case which
does not require “Path switch” when X2 handover process-
ing is performed for a mobile station.

EXPLANATION OF REFERENCE NUMERALS

S-GW gateway apparatus

MME mobility management node
eNB#1 to eNB#4 radio base station
UE mobile station

11 reception unit

12 management unit

13 transmission unit

14 handover processing unit

15 determination unit

The invention claimed is:

1. A radio base station, comprising:

a handover processing unit configured not to perform a
path switch when performing X2 handover processing
for a mobile station to another radio base station having
same virtual radio base station identification informa-
tion as the radio base station;

a determination unit; and

a management unit configured to manage a neighbor
relation table including information on a neighbor radio
base station of the radio base station, wherein

the neighbor relation table includes virtual radio base
station identification information of the neighbor radio
base station as the information on the neighbor radio
base station, and

the determination unit determines whether or not the
neighbor radio base station has the same virtual radio
base station identification information as the radio base
station by referring to the neighbor relation table.

2. The radio base station according to claim 1, further
comprising a reception unit configured to acquire the virtual
radio base station identification information included in a
connection setup request signal or a connection setup
response signal which is received from the neighbor radio
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base station of the radio base station, and accumulate the
virtual radio base station identification information in the
management unit.

3. The radio base station according to claim 1, further
comprising a transmission unit configured to transmit a 5
connection setup request signal or a connection setup
response signal which includes the virtual radio base station
identification information of the radio base station, to a
neighbor radio base station of the radio base station.
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